Analysis of circadian mechanisms in the suprachiasmatic nucleus by transgenesis and biolistic transfection.
Analysis of the cellular and molecular mechanisms that underlie the circadian pacemaker of the suprachiasmatic nuclei (SCN) requires in vitro preparations amenable to genetic manipulation that can provide dynamic measures of circadian activity in real time over multiple circadian cycles. This article focuses on the value of the SCN organotypic slice for such studies. Specifically, it describes the use of tissues from genetically modified mice in which the circadian promoter of the mPer1 gene is used to drive the expression of either firefly luciferase or destabilized green fluorescent protein optical reporters. Furthermore, we describe a procedure for biolistic (particle-mediated) transfection of SCN organotypic slices with fluorescent reporters that can be used to explore the cis-acting elements and trans-acting factors that control circadian patterning, and also the interactions between subpopulations of neuronal oscillators within the SCN assemblage.